garnet structure), YA10 3 (YAP--perovskite strucml NaOH 0.3 N ture) as well as YaAI209 (YAM--monoclinic crystal Fig. 2 . Titration curves of0"3N NaOH added to 50 ml of mixed structure) are given to be line compounds, so any Y and AI sulphate soutions. Y/AI = 1 ( .... ) and Y/AI = 0'6 ( .... ). deviation of the YAG stoichiometry will result in a two-phase system containing m120 3 or YAP besides 100 x~"x"x" j YAG. To obtain pure YAG from the precursor, pH ao during coprecipitation of Y and A1 hydroxide has to ~ 60 . _ be carefully chosen. precipitate the ratio Y/A1 = 0.6 is reached between (Y/A1 = 1 and Y/A1 = 0-6) were titrated. The results pH 7 and pH 11. In Fig. 3 it is demonstrated that for are given in Fig. 2 . It is evident that A1 hydroxide Y/A1 = 1 the same holds. To obtain a stoichiometric precipitates before Y hydroxide, so that under these precipitate further reactions were carried out at circumstances a homogeneous mixture of the pH 9, using an automatic titration apparatus to keep precipitates cannot be expected. To examine the Y the pH constant. To ensure homogeneous precipitaand AI content in the precipitate as a function ofpH, tion the salt solution was added dropwise into the mixtures of Y and A1 sulphate (Y/AI = 1 as well as alkaline medium. Furthermore a stirrer supplied with Y/A1 = 0"6) were titrated at a range of pH values, two oppositely rotating propellers was employed filtered, dried and analysed (EDX-Jeol 840). In the during flocculation. Washing media are water (rq), water followed by ethanol (A) and ethanol (O). 400°C. SIMS analysis of precipitates heated at 600 and 1000°C respectively showed that the small bend propano111 or acetone, 12 prior to drying. To check near 800°C must be ascribed to dehydroxylation the influence on the precipitate of washing with and dechlorination, water, with water followed by ethanol and directly To avoid the relatively high temperature of with ethanol, each washing step was repeated three decomposition the sulphates were replaced by times. For more data on the effect, the precipitates chlorides. The procedure described gave identical were also vibrated ultrasonically (50 W, 50 kHz) for results. Furthermore, instead of sodium hydroxide, 15 and 30 min, respectively. The size distribution of ammonia was used for the precipitation. Amthe undried precursor particles was obtained from monium chloride that is left after washing, is small angle light scattering (Malvern 2600). The removed simply by heating at the temperature of results (Fig. 6) show that washing the precipitate sublimation (340°C). 8 The precipitate was separated right away with ethanol decreases the volume mean by centrifugation, washed with a distilled water/ diameter of the agglomerates more than using ammonia (pH 9) mixture until no chlorides could be ethanol after washing with water. Ultrasonic detected. Subsequently the precipitate was washed vibration gave a similar effect, but with a minimum three times with ethanol to remove the attached free at about 15 min. (The lines through the points in water and dried in a rotating evaporator. The Fig. 6 are second-order polynomials.) powder was heated at 350°C to remove ammonium
The maximum agglomerate sizes (d~o, dso and d9o) chloride, calcined at 650°C and then heated at 800°C below which 10, 50 and 90wt% of the wet to obtain garnet. XRD measurements proved that The particles in the precipitate agglomerate. To ~ 12 obtain a powder with good sintering behaviour it lo ~4 ~,, was attempted to make a precipitate with small o agglomerate size and weak bonding within the ,,~-~ acet. w~terlorolaan, ipa, ipha diaperaion medium agglomerates. To diminish agglomeration the pre- Fig. 7 . Volume mean diameters of agglomerates precipitated cipitate is usually washed with ethanol, 9J° isoin different dispersion media. Maximum agglomerate sizes (dlo, dso, d9o in/~m) below which 10, 50 and 90 wt.% of the undried precipitate are found, a, Not vibrated; b, ultrasonically vibrated for 15 min; c, ultrasonically vibrated for 30 min. Maximum agglomerate sizes (dlo, dso, dgo in ttm) below which 10, 50 and 90 wt.% of the undried precipitate are found, a, Not vibrated; b, ultrasonically vibrated for 5 min.
pH apparatus indicated pH 9. To diminish the water (a) content due to the aqueous salt solution added the precipitate flocculated in isopropanol/ammonia was dissolved in acetic acid and flocculated again (referred to as IPAA method) in the isopropanol/ ammonia mixture. For comparison the same procedure was followed, but the precipitate was dissolved in hydrochloric acid, referred to as the IPHA method. The decrease of volume mean diameter of the agglomerates in the order of ethanol> acetone >isopropanol as dispersion media, with that obtained using the IPAA method being the lowest, is convincing (Fig. 7 , not vibrated). volume mean diameter and the most narrow distribution of agglomerate sizes. In Table 2 the results are given for acetone and isopropanol. The IPAA method gives still smaller agglomerates. The undried precipitates were also vibrated ultrasonically. The decrease of volume mean diameter is dependent on the dispersion medium (Fig. 7,  vibrated) . It is expected that the ratio of decrease is a measure for the bond strength within the agglomerates. The greater the relative decrease in size the weaker the bonding. Following the IPAA method the smallest and weakest agglomerates are obtained. --Stoichiometric YAG precursor can be obtained by precipitation from salt solutions at pH 9. precipitates are found, are given in Table 1 . Thus it is --To obtain small YAG precursor particles the demonstrated that presence of water must be best dispersion liquid during flocculation is an avoided as far as possible in order to obtain small isopropanol/ammonia mixture. agglomerates. This led to the carrying out of --To diminish the size of the agglomerates in the precipitating the organic liquids already mentioned, precipitate the water content of the liquids used Before precipitation ammonia was added until the must be minimized. This can be done by redissolving the precipitate in an isopropanol/ 
